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Abstract
Thepaperdealswilh Ihep1"l!se/llst(l(II.~
(!(mal1l1e/isheriesill India, IheR & n 1."'<lIe.~
Ihal needtohe addressedeffectil'e~I'c/lldIlu!
reqlliredpolicy.Wpp011SinIhecOlltexl'!(Ihe
Xell'EconomicPol iC)''!f IheGO\'ernmelltof
India. Themarinefi.~heries.fcenarioill the
cOllntryll'arrantsadeqllalesllpp0l1sforthe:
(I) effeclil.eimplemelltallO/1o.fthereglilaIOl)'
measuresfor Ihe optimllm exploitalio/1'!(
rj,(' I'('~nr"'cesin the inshore waters; (1)
iI/creed::;; Ih,' exploilationof thedet-1,sea
"'"" !),..,m.i,.'~"<ollrcesilt the'EEZ and the
illll!nUltlonaiwater.f;(3)effectiveprevention
'!(th,rdcOllntryflshinginthe Indian EEZ;
(41m<,('h{/,,;~nrion'!(ar1i.mnalcrafi10I'edllce
theirIdlingand10imprO\'eIheircapabililies;
(5) e.ftabli..hment'!f art!(icial reef..for
increasingprodllctil'ityandprodllctionin
theinshorewaters;(6)improl'ementsinthe
sy.flen,,(dCltageneration:,,'r1ainingtnthe
exploIted .ftocks; (/) protection and
con.fervation of biodil'er..ity; (8)
improvementof dome.fticand expor1
marketingthroughvalue-addition; (9)
manpowerdevelopmentin R.& D, .(i.fhing
and pr.ocl!s..ing;(10) dl.'Velopmentof
obligatory linkage..hetweendi/fel'ent
commodityorganisations.communityand
trade;(11)developmentofmarinefrsheries
information.'}'Stem;(12)del'elopmentof
infrastructurewithpar1icularemphasison
fi.fhinghamoursandber1hing/aeilities;(/3)
popularisaNonofseafarmingtechnologies;
(14) establishmentof Sea Farmers'
DevelopmentAgencie.f; and (15)
improvementof wild .ftocks through
government-spon.fored .fearanching
programmes.
Introduction
Inthecontextofrapidlygrowinghuman
population aDd iDcreasiog proteiD
.~malnutrition.foodsecurityassumesgreater
significancein the developingcOW1tries.technologiesfor Jarg.:~cakcultureof
Proteinenergymalnutritionis responsiblebivalvesandseaweo::dshawbeendevelop;:d.
for 5M."of childdeathsin ~3developingandarebeingtransfelTed.theyhavenotyet
countries(Garcia. 1994). Increasing beenadoptedona commercIalscale 1llis
urbanisationandrdatedactivitiesarefast situationwalT3ntsaclosescrutinyofmarine
leadingtosignificantdeclinesinthearable fisheriesand maricultureresearch.the
landareas.resultingin increasedattention infrastructure. the human resource
on theaquaticsourcesof food.Increased developmentandthesocialandeconomic
productionand improvedavailability of conditionsof thefisherfolkto meetthe
fish food.whichis a cheapersourceof chall.engesof increasingtheproductionto
protein. will help combat protein theestimated~.6I11tleveleffectively.This
malnutritiontoaverylargeextent.Among is bynomt:3n~.1smalltasktoaccomplish.
the aquaticresources.marinefisheriesplay bt requi:-e5:.).~~.:...t,;;dandcooperativeR&
an importantrole in supplementingthe Deffortstomcreaseandsustainyieldsfrom
proteinfoodrequirementsandemploymentthewild.todevelop.improveandeffectively
generation,Marine fisheries in India transferlo\\-cost.ecofriendlytechnologies
W1derwentaphenomenalchangeduringthe of maricultureandalsoto developstrong
pasthalfa century.froma predominantlydomesticand exportmarkets,Human
sustenanceavocationtothatofanindustry resourcesdevelopmentin the different
due to the advancementsmadein the sectorsofmarinefisheriesandmaricultnre
exploitationof thewild stocksandpost- isanother,.;talaspectofthisef't,I.. It also
harvesttechnologies.the availabilityof requirespolitical patronage.publicand
lucrative export marketsand trained privatefundingandthecoope'rationf the
manpower.Thegrowth.however.resulted fishenolk.
in theoptimumexploitationoftheinshore The New Economic Policy and
stocks.andhencetheneedto sustaintheir ., h .
yields.minimiseintersectoralconflictsand Manne FIS enes
increase production through coastal . In 1991.the Governmentof India
aquaculture.seafarming.searanching. launchedtheNewEconomicPolicy(NEPI.
deepseafishingandinstallationofartificial withcompetition.privatisation.liberalisation
reefsandotherfishaggregatingdevices. andglobalisationas itsmamcomponents.
The averageannuallandingsin the The~.is aimedatpromotingcompetition
recentyearshavebeenin theorderof 2.4 to elunmate,monopolyprofitandmake
milliontonnes(mt)besidesabout80.000t privateiov~entshighlyattractivethrough
obtaioedtiomcoastalshrimpaquaculture.l~w~x rates.removalof co~tr~lsand
The projectedrequirementof marinefish hcen~mgsystem~nd.globallsatlon.by
productionby 2020AD is about5.6 mt reducmgcustomstanffs.andtherebyopenmg
(CMFRl. 1997).The coastalaquaculturetheeconomy.Thebroadobjectiveof the
sector(particularlyof penaeidprawns) NEP ,h,asbeento .acceler~tethecou~1IrY's
receivedaboomsincethebeginningofthe transitiont.oan.mtematl~n~lIyon.ented
nineties,butwentintoanearcalamitydueto economyWItha.~lewtodenvll1gmaximum
diseaseproblems.iII-foundedapprehensionsbenefitsiomtheglobalmarketoppo~un~lles
ofitudverseimpactontheenvironmentaod. (Bhattacharya. 1995). According 10
anumberofiU-conceivedlitigations.Though ManmohanSmgh(1992).the structuralr::ir
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reformsin theareaof industrialandtrade withassistancefTomandthroughthefisheries
policieswere designedto improvethe cooperatives.fishermen'sassociationsand
productivityofresourcesandenhanceexport variousotherserviceorganisations.The
capabilities.TheNE~hasitsimplicationsin manpowerrequiredforthedevelopmentand
themarinefisberiesandmariculturesectors managerialservicesis metlargelyby the
also ( Jameset al.. 1993)inthecontextof fisheriescolleges.universitiesandvarious
increasingproductionby deepseafishing. centralandstatetrainingorganisations.
susta~g production~o~nthe presen~ly Thestateofthet!Xploitedresourceba.~e:
exploitedstocks.modenllsmgtheprocessmgThe Indian marinefisheriesenterprises
sector.generatingadditionalemployment,exploita largenumberof speciesusing
commercialisingmariculturepracticesand differentcraftandgearsindifferentlocalities
furtherpromotionoftradeandexports.This inthedepthrangeof0to50m( in recent
policyalsoenablesimprovingcapabilitiesyears.thishasbeenextendedtoabout100m
in themarinefisheriesR&D andhuman in someregions).The annuallandingin
resourcesdevelopmenth~'encouragingthe 1995was2.3mt(2.42mtin19Q6).principally
scientistsandtechnocratsto visit foreign constitutedbythecarangids(87%).penaeid
institutionsandlaboratonestomakeIllem prawns(8.2%).Indianmackerel(7.8%).
familiarwith thenewdevelopmentstaking croakers(7.4%).lessersardines(5.6%).
placeintheworld. cephalopods(5.2%)Bombayduck(4.1%)
Major Marine FisheriesResources nonpenaeidprawns(3.3%).ribbonfisbes
Productionfactors: Amongthefour (3.2%)threadfmbreams(3.1%).whitebaits
conventionalfactorsof production(land, (3.1%),perches(3.0%),elasmobranchs
labour. capital and organisation),the (3.0%),silverbellies(2.9%).stomatopods
geographical(land)baseof India'smarine (2.9%).oilsardine(2.5%).pomfrets(2.0%)
fisherieseconomyconsistsofalongcoastline andothers.Thenorthwestcoastcomprising
of8129km.WithanEEZ of2.02millionsq MaharashtraandGujaratistherichestregion
km includingthecontinentalshelfof 0.5 contributing36.2%tothp.tot31marinefish
millionsqkm(withanan~ualyieldpotential production.followed by the southwest
ofabout4mtfish).and3638marinefishing (Kerala.Karnataka& Goa)coast(31.4%).
viIlaI!es. A totalof about1.2million thesoutheast(Andhrapradesh.Tamilnadu
hect~resofbrackishwaterareasisavailable andPondicherry)coast(25.8%t.thenortheast
forcommercialmariculture.Theeconomic (WestBengal'andOrissa)coast(5.1%)and
capitalofthemarinefisheriesector"inc1udesthe LakshadweepandAndamans(1.5%)
2251 traditional landing centres. 109 (Anon..1996b).
modernizedlandingcentre<'27mincrfishing Thepatternof marinefishlandingsin
harboursand6majorfishingharbourswhich India duringthe pastfifty yearsclearly
serveas thebasesfor thefleetcapitalof revealsthathecbntributionbytheartisanal
about160.000non-mechanisedfishingcraft. sectortothetotalproductionwassignificant
32.000lIIotorisedfishingcraft.47.000small upto the sixties. As a resultof the
mechanisedfishingcraftand180mediumto popularisationa dconsequentexpansionof
largetrawlersoperatingin theIndianseas mechanisedfishingduringthe subsequent
(Anon..1996a).The capitalalso includes periodsalongwith the motorisationof
372 freezingplants(6600t capacityper artisanalcraft. !he contributionby the
day).14canningplants'(52.5tperday).148 artisanalsectordeclinedconsiderably.The
icemakingplants(1800t perday),15fish contributionby the mechanisedand
mealplants(330tperday).450coldstoragesmotorisedsectorsaccountsfor 87%of the
(80000t perday)and900peelingsheds totalcatchwhiletheartisanalsectoraccounts
(2684tperday)(CMFRl.1997).Thesector foronly 13%(Anon.,I996b).
hasanimpressivelabourforceofaboutone Thegrowthofthefleetsshowsthathe
millionactivefishermenengagedinmarine artisanalfleet (includingthe motorised)
fishing operationsandanequalnumberin increasedbyabout110%fromthesixtiesto
thepost-harvestandalliedindustries. theninetiesandthemechanisedfleetby
Thefourthfactorofproduction.i e..the about570%duringthesemeperiod(CMFRI.
managementin modem economics. 1997). 11ms.it is notjust thephysical
promotingthe growthof the sector,is growthinthefleetsize.butprincipallythe
basicallytheresponsibilityof thefisheries increasein theefficiencyof fishing on
departinentsandthe fisheriescorporationsaccountofmechanisationfthecraftcoupled
Qflhe maritimestates.jointly dischargedwiththeinductionofmodemfishinggears.
thathascontributedto the increaseinthe
totalproduction.Thegrowthcel1amlvhas
led to significant increasesin the
production.employmentgenerationand
domesticandexportearnings.andin the
process.resuhedintheoptimumexploitation
ofthestocksinthecurrentlyfishedgrounds
(Murty and Rao. 1996;CMFRI. 1997).
warrantingthereby.theneedforeffective
regulationsandmanagementtosustainthe
economicgains.Theestimatedlandingsite
valueof2.42mtoffishcaughtin 1996 as
Rs 74.100million.Thecurrentproduction
gapofabout\.5mtfromtheEEZis wOJ1h
aboutRs45.000millionatcurrentpricesof
which thetunapotential(\'/£1..lI1/i'lIlaloneis
worth Rs.3.000 million at international
prices. The NEP shouldaddressthesegap
areasto bringabouteconomicprosperityin
thesector.
Potential Held: The "Working Group
on the Revalidationof the PotentialFish
Yield fromtheExclusiveEconomicZone..
ofthecountryestimatedthepotentialyield
to be3.9mtcomprisin~2.2mtfromthe0
to50mdepthzoneand1.7mtfromoeyond
the50mdepthintheEEZ(Anon..1991).In
therockygroundsthatarenottrawlablein
the75to360mdepthzonealongGujaratand
Kerala.overWadgeBankandin Gulf of
Mannar.theperches(groupers.nappers
andbr~ms)arequiteabundant{Silas.1969
; MenonandJoseph.1969;Menonel(II..
1977;Bapatefal.. 1982;Oomen.1989).
TheresourcesthatarecurrentlyexplnjtP.(!
in the inshorewatershavealreadyoeeo
listedabove. Among theresourcesthat
offerscopefor exploitationin the depths
beyvndthe50m.thetunas(bothcoastaland
oceanic)arethemostimportantwith an
estimatedpotentialof about450.000t
followed by the carangids(300.500I).
ribbonfishes(216.0001)threadfinbreams
(lIO.OOOt). elasmobranchs(71.000t).
catfishes (63.000t). Indian m~ckerel
(62.0001).bull's eye (55.0001).croakers
(22,0001).lizardfishes(21.0001)cephalopods
(21.0001).perches(J 5.0001)andothers.
It is importanto notetheestimated
landingsofcephalopodsuringIQ96-97are
oftheorderofoverI lakhtonnes(CMFRI.
1997)whiletheestimatedpotentialyield
(Anon1991.Sudarsanefal.. 1(90)of IIIis
resourceisoftheorderofonly71.000t.The
potentialyieldestimatefromoeyond50m
depthzoneintheIndianEEZ isprincipally
basedon theexploratorysurveys.in the
absenceofdirectedcommercialoperations ,:
for this resource. In the lightof the rather~, '1
1,.
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beavylandingsin recentyearsit appears
necessarytoobtainanupdatedestimateof
potentialyield of cephalopodstakingto
accounthechangesthatlIavetakenplace
since1990.Besides.inthelightofchanges
takingplaceinthefishingpractices.areaof
operationandthelandingsoverthepastone
decade.it is alsonecessaryto obtainan
updated.resource-wisepotentialyield
estimatesfromthecountry'sEEZ.
Most of the resourcesofferinggood
potentialforexploitationi theregionbeyond
50mdeptharepartlyexploitedfromthe
inshoreregionalso.Nevertheless.thereis
goodscopeforexploitingtheoceanicand
coastaltunas.carangids.riboonfishes,
threadfmbreams,catfishes.Bull'seyeand
perchesbyextendingthefishingoperations
tostill deeperseas.
Ancillary Marine Living
Resources of Potential Economic
Use
Ornamentalfish: Marineaquarium
fishtradeis gainingincreasingpopularity
theworldoverwithanestimatedvalueof4.5
billionUS$.(Srivastava, 1994).TheGulfof
~1annar.Palkbay.GulfofKutch.southwest
coastandtheLakshadweepandAndaman
groupof islandsareknownto be rich in
~mamentalfishes(MlUty.1969:1986:Murty
ef aJ.. 1989). Thewrasses.damselfish,
surgeons.bunet11yfish.moorishidol.squirrel
fish. triggerfish. rabbitfish. parrotfish,
angels.goatfish andpufferfish arethe
anajoraquariumlisl1esrt"J'resentedbynearly
180species. Most of thesefishesare
numericallyabundantandofferscopefor
livefishexportandforthedevelopmentof
homeaquariculturein thecountry.The
resultsofthesurveyandassessmentofmarine
ornamentalfishesof Lakshadweep(nine
islands)implementedbytheCentralMarine
Fisheries ResearchInstitute( CMFRI)
indicateanannualpotentialyield( rough
estimate),of25lakhsoffish consistingof
38.0%ofwrasses,32.7%ofdamselfishes,
8.4%of goatfish,7.4%parrotfish,4.9%,
squirrelfish,4.8%ofsw-geonfish, 2.1%of
butterflyftSh,0.8%oftriggerfishandothers.
The governmentand the industry are
.evincingkeeninterestindevelopinganexport
tradeforthisgroupoffishes.Asmajorityof
thesefishesareassociatedwithcoralreefs
andthosein greatdemandarenot very
abundant,theirexploitationmaydisturbthe
habitatsandresultindepletionofstocks,if
suitable mechanismfor sustainable
exploitationusing.forexample,simpletraps
andmonitoringtheexploitationandexport
isnotdeveloped.TIleseahorsesorpipefishes
(SynJ:nath,due)areknowntoliveinseagrass
beds,mangrovesandreefsinmostshallow
coastalwatersofthetemperateandtropical
regions:about300speciesofahout30genera
are known(Vincent.1996).Whilethese
fishesare suitablefor aquaria,in recent
years,their exploitationis carriedout
particularlyby diversfromthesoutheast
coastofIndiabecausethedriedseahorseis
ingreatdemandinSingaporeandChinafor
makingsoupandfor medicinalpurposes.
Marichamy 0.:1"I.. (1993)describedthe
exploitationandexportof this resource
fromthePalkBay.
Thereis considerablescopeto putup
commercialmarineaquaria.oceanariand
dolphinariainthecoastalcitiesandtownsto
providetouristattractionandtocreategeneral
awarenessandknowledgeofmarinelifeand
biodiversityamongthegeneralpublicand
students.Besidesthesmallmarineaquaria
at Mumbai. Vizhinjam (Thiruvanan-
thapuram)andMandapam(Rameswaram),
thefirstoceanariumis comingupatGoa.
Sponges:About519speciesofsponges
(PhylumPor(fera)areknowntooccurinthe
Indian seas. Spongesare the major
componentsof thebenthicfaunaandare
distributedfromthe intertidaltothe hadal
depthsandarea potentialsourceof many
newbioactivecompounds(Thomas,1996).
Increasinginterestis beingshownontheir
biochemistryinthelightoftheisolationof
unusualnucleosidesfromthemandtheir
possibleuse in treatingcertaindiseases.
Thomas(1996)listeda largenumberof
chemicalcompoundsi olatedfromsponges
andstatedthatstudieswereneededto be
conductedtolDIderstandtheirpharmaceutical
applications.In India.ourknowledgeofthe
identity,biology,availability,population
structureandpossibilitiesof commercial
exploitationof spongesis meagreand
requirespriorityattention.
Corals: India is blessedwith vast
stretchesofcoralreefsintheGulfofMannar
andPalk Bay, Gulf of Kutch,southwest
coast and along the Andaman and
Laksbadweepislands.Coralshavemany
uses:recreation,tourismand shoreline
protection.Besides,theyarerawmaterials
for industriesuchas cement,lime and
calciumcarbide(piUai, 1996). A large
numberoforganismsli"eoncorals.About
22Sspeciesof coralsareknownfromthe
Indianseas(Pillai. 1996).Indiscnminate
exploitationofthecorals.dred!!m~thereef
areasand the exploitatIOnof the r..,..:f11"1a
andfaunahaveresultedinthedestrllcltonof
thecoralreefsof India. Besid~s.pollutum
andseaerosionarealsoamongthemaJo,
causesofdestructionofcorals.ThereI~an
urgentneedfor a nationalpolJc~on r..,d
conservation(Pilla.. 191161.
(it"Ktlll;J~: PopularlyknO\\11a~th...
seafansorseawhips.thegorgol1ld',/'i"1"m
Cnelen/er"ft':class.In/I",;""I.arca\.ailahh:
infishablemagnitudesmtheGulfof~bnnal.
althoughdistributedalmostall alon~the
IndiancoastsmcludmgtheAndamans..,a
Theseorganismsupporta mll10rexport
market providingraw material~for the.
extractionof prostaglandinswh.ch are
claimedto bewonderdrugs.Thomasand
RaniMary(1987)gaveadetailedaccolmtof
the distributionandexploitationof these
resourcesandsuggestedthatIndiashould
step up the production of chemical
c~mpoundsthat have pharmaceutical
propertiesfromgorgonids.During1983-84.
Indiaexported1008kgofgorgonids valued
at overRsonelakh.
SeaH'ccJ~:A largenumberof seaweed
speciesknownfrom theIndianseasare
edibleandselvevariousindustrialpurposes.
TheyaremostabundantalongtheGujarat.
KeralaandTamilnaducoastsandaroundthe
Andaman and Lakshadweepislands.
Consideringthe standingcrop of about
!00.0001,thepresent''Indingofabout11,0001
fonningonly II % of t},estandingstockis
very minimal.Theedibleseaweedsfonn
70"/o,{)fthestandingstock,followedbyalgin
(16%),carrageenan(8%) andagar(6%)
yieldingseaweeds. Thereareabout60
smallscaleindustriesusingseaweedasraw
materialinGujarat.TamilnaduandKerala.
buttheircapacityutilisationroundtheyear
is very poor primarily due to the
nonavailabilityof raw material.lack of
adequatedejJ)andfor theproductsin the
domesticmarketsandthe productsnot
meeting(becauseoftheirverycrudenature)
thestandardsforexport.Theedibleseaweecls
areknowntoberichinprotein(20to25%),
carbobydrates(l6to24%).lipids(6to11%),
vitaminsand aminoacids. Farming
technologieshavebeendeveloped,but
commercialfarmingisyettobeinitiatedin
the country.Thereis an urgentneedfor
utilisingtheedibleseaweedsfor food.for
effectiveutilisationoftheexistingcapacity
of industrialunitsandfor takingup ofQ
August 1998
Vol. 18 No.5
2~~ FISIII~(. (11111IES
seaweedsaquacultureonacommerciaIscale.
Utilisation and Discards
Out of the total annualmarinefish
landingsof about2.7mt(199'i-96). ahout
15%isexportedandnaturallyadequatecare
istakenforthepreselVationandprocessing
ofthiscomponentfromthetimeofcapture
till export.About44%ofthecatchis used
in freshor iced conditionfor domestic
consumption.31%bycuringanddryingand
I 'i%hyreducingtofishmealandhycanning
andfTeezing(Sathiadhase/ (//.. 1<)<)4).
Leavingcertainfishes like theBombay
duck.whit~bllits.rihbonfishesanda few
otherswhicharecuredin freshcondition.
bulk of the landings(2'i% to 30%) is
processedonlyafterit becomesunsuitable
forfreshconsumption.This resultsin the
nonavailabilityoffreshfishinthepotential
demand centresin thecountryandpoor
returnstotheproducer.
Discardingthebycatchisanevil inthe
marinefisheriessector.theworldover. A
recentstudy(AJversonclal.. 1994)ofglobaI
discardshowsthatanestimated27mtof
bycatchis discardedannually.of which
shrimptrawlfisheriesin thetrop~alseas
contributetoonethirdoftotaldiscards.The
discardsintheIndianOceanregionaccount
for2.27mtforming8.4%ofglobaldiscards.
This estimatesuggeststhatdiscardsby
shrimptrawlersin Indiacouldbe of the
orderof0.3mt.tJl0Ughprecise stimatesof
discardsarenotavailable.Whilethecountry
cannotafford..nch largescalediscardsin
t!1~conte\1of proteinmalnutritionand
increasingpopulation.absenceof dataon
thequalityandquantityof discardsposes
problemsinstockassessment.Thereisalso
an urgentneedto utilisethe discardsof
fmfishfor humanconsumption.Suitable
methodsof onboardcollectionof discards
andtheirvalueaddition(intoready-to-eator
ready-to-cookfood'items) needto be
developedand implemented.Such an
initiativewin goa longway in providing
foodsecurityandpreventeconomicwaste.
Economic Potential of
Mariculture
During tbe past three decades.
considerableprogresshasbeenachievedin
themaricuJtureofvariouscandidatespecies.
Tbe hatcherytechnologyfor the penaeid
prawnshasbeendevelopedandstaodardised,
soalsothepackageofpracticesforcultured
~ls, clams,mussels,edibleoystersand
l
;; .~ AreasuitableforthecuJtureof
..':' - .- .~."- . -
differentorganismshavebeenidentifiedfor
the entireIndiancoastlineincludingthe
inshoreseas.estuaries.backwatersand
coastallandareas.India'sestlmah:dannllal
mariculture:productionpotentialof 2mt
includes'i00offinfish.'i0%ofcrustaceans.
l'i %ofbivalvesand30%seaweeds.andit
is e,<pectc:dto be achievedprogressively
throughthenext'i successive'i-yearplans
startingfromthe9thplan.
Socio-economicStatusof 1\larine
Fisherfolk
govemmentthrough differentmmistries
whichplayvariedroles.While:themarine
livingresourcescannotbepartItionedonthe:
basisofterrestrialboundariesandmanaged
throughconvenience-basedgovernance.the
needfor an integratednationalpolicyon
marinefisheriesbecomesimmediately
obvious.particularlyinthepresentconh:xt
of overexploitation in Inshore zone.
underutlilisationin the offshore/oceanic
zone.sectoralconflicts.econonllcwaste:.
underemploymentand prokln fond
insecurity.In thehghtofthet'EP. pohc~'
supports need to be extendedto the
followingsectors.
J. Artisanal fisheries:Owmgto the
steadygrowthof themechaOlsedfleet.the:
artisanalsectorcontributesonly13%tothe
annualproductioncurrently.Thissituation
is acauseformajorconcerninviewofthe
largenumberof peopleinvolvedin the
traditionalfishingsector.warrantingpriority
attention through appropriatepolicy
intelVentionsleadingtotheirameleoration.
reductioninthewidedisparitybetweenthe
differentincomegroupsof fishel)'labour
(,~;de.~/lprct).eliminationof conflictsand
clashesbetweendifferentinterestgroups
andreductioninindiscriminateexploitation
of Y01D1gfish.
Theinshoreseaareasareknownto be:
thenurserygroundsforagreatmajorityof
fishes:In mostof thetropicalseas.fish
productionoriginatesin thelittoralareas.
wherethefmgerlingsbecomebenthicbefore
migratingtowards the deeperwaters.
growinginsizeanddecreasinginnumerical
abundance(Garcia.19861.Thejuvenilesof
majorityof fmfishandshellfishinhahit
shallowerinshorewaterswhilethe lar!oocr
fish inhabitthe relativelydeeperegions
(Nagabhushanam.1971;JamesandAdolph
1971;WeberandJothy. 1977:Paulyand
Mortosubroto.1980:Murty.19881.Certain
gearslike therin~:seinescatchappr~iable
quantitiesof youngfish (Jame:s.1(92).
Jherefore. fishingpressureneedsto be
restrictedintheinshorewaters.Inthelight
oftheabove.thefollowingmeasuresneedto
beimplementedthroughpolicysupport.
i. Mechanifat;'Jn'if largc tI"i.fana'
craft: There is a strongpossibilityof
successfullyfittingthe artisanalcraftof
about30' OAL fromamongtheexisting
fleet.with energyefficient26hpinboard
enginesfor offshorepelagicfishingforthe
largerpelagicslikethesharks(followingthe
BayofBeogaIProgramme-Srilanka:BOBPi rJff='
Of the current II 9C)7)one million active
fishennen c:Dga!,'Cdtn marine fish ing in India.
about 0.2 million areengagedin the
mechanisedsc:ctor.0.17 million in the
motorizedsectorandtherestintheartisanal
sector. Among those engagedin the
mechanisedsector.7'i% work in trawl
fisheriesand2~%inthefisheriesoperating
gillnets.dolnets.purseseinesanddeepsea
vessels.In the caseof the motorized
sector.60% areengagedin theringseine
fishery alone. which is operating
predominantlyin thestatesof Keralaand
Karnataka ndtherest in variousother
formsofmotorisedfishing.Intheartisanal
sector.of thetotalof 0.63millionactive
fishermen.41%areengagedintheoperation
of catamarans.31%inplankbuiltboatsand
therestin thedugoutcanoesandothers.
Amongthe fisherfolken!,'3gedin marine
fisheriesactivities.about0.7millionwork
aslabourersofwhom 65%areengagedin
artisanalfishing. The annualincomeof
labourersworkinginamechaniscdboatwas
estimatedtobe Rs34.200.motorisedboat
Rs15.200andartisanalunitRs8.000during
1995-96.It isthusclearthatonly30%ofthe
fisherfolkpossessomesortofownershipof
fishingimplements.whilealargenumberof
them(70%)workaslabourforce.Thereis
a verywidedisparityin incomebetween
those engagedrin thedifferentsubsectors.
and hencethe clashesand conflict~
(Sathiadhas.1996).
Issues Requiring Policy Support
Theissuespertainjngtomarioefisheries
in Indiaarc not1D1iquetothecountry,but
commonto most tfopical developing
C01D1tries80dneedtobeaddressedthrough
.properpolicy supports.Someofthemareof
veryseriousnatureinvolviogfoodsecurity,
environment.economyandthelivelihoodof
themarginalfishenolk.Thefisheriesector
inIndia,asiswellknown,isgovernedbythe
stategovernmentsas wen as thecentral
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SRL modelof boats). This programme
would.however.haveto take<:::lrcuf ille
beI1hm~'f?caitie:;ill asmanyfishingvillages
::,possible.The bestoptionin this regardis
the establishmentof floating type marina
herths in all prospectivevillages. where
suchmechanizedartisanalvesselsrequiring
not'more than3m depth could heberthed.
"ue!herthscouldbeeasilyintegratedwith
themalinatypeOoatingquays.Suchartisanal
mechal1lsedvesselscouldcalT~'enoughsalt
for curingthecatchestakenovera cmise
duratwnof 12to I~dayseach.inthesame
way as theSRL (BOBP) vesselsfishing
fromMangaloreandMalpeportsfor the
offshorelargerpelagicslike the sharks.
UnlikethemediumOAL mechanisedboats
(42'10:'iT)fittedwith110hpAshokLeyland
. engines.SRL typeboatsor largerartisanal
hoatsfittedwith23hpYanmarengineshave
apotentialnnualincomeofRs6lakhsand
netprofitof Rs 2.5 lakhsas the fuel
consumptionis only3Idiesel/hrasagainst
10llhrforthe42'to57'vesselswithII Ohp
engines.By introducingthispro!:,'famme.
,heproductiongapforthemidshelfgrounds
(50to200mdepth)couldbe bridgedand
mostof theidlingfleet putto activeuse.
Besides.theproblemsof unemployment.
underemploymentandeconomicwastecould
bereduced.
ii. IlI1e;:ralim/..if ,~eafar",in;:lI'illl
.w!l!fi,~lIjll;::TI1efailureto integratesmall
scaleco~stalmaricultureandseafanning
wi!!lin,h~smaHscalemarinefishingsector.
althoughthemaricult~epackageshave
beendevelopedandmadeavailablenearly
twodecadesago.hasledtotheag!:,'favation
offamineanddeprivationduringseasonsof
lowcatchesfromcapturefisheries.Besides
. appropriatefloatingraftsandotherdevices
usedinseal:mning.thefloatingmarinatype'
berthsproposedabovemayalso provide,
goodplatfOimsfor inte/:,'fatingseafishing-
withseafanning,
Iii. E.~lahlishmenlof artificialreeff ;
Inshoreartificialreefshavebeenestablished
SofaronlyalongthecoastsofTrivandrum
andKanyakumaridistricts(31 reefs)and
ChengalputdistrictnearChennai(only 2
reefs). Theyneedto be established
throughoutthecountryasinSouthKoreaas
an industryby i'self.andduly integrated
with inshore seafarmingto promote
productivityandproductionintheartisanal
sector. .
2./nfra.\tructure:Atpresentthereare
".: only6majorand27minorfishingharbours
inthecountr').all huilt by thegovernment.
buttheyarenotadequatefurthelandingand
belthing of 47.000 small and 180 large
trawlers. TIlere is urgentneed for the
constructionof moreharhourstocatertothe
needsofthe presentfleetsandtheproposed
offshoreloceanic fleets of tunalongliners
and purseseiners. Harbours are capital-
intensiveandthereforesettingthemupshould
bedecided hasedon realisticassessments
of the potentialstocksand fishing!,'rolmds
andthelocationsofthenewharbours.Smce
they belongto thecore infrastructure.they
could be constructed wider the" Build.
Own. Operate and Transfer "(ROOT)
conceptof the NEP. by Indian and/or
foreignbuilders.andthecostrecoveredover
a long term througha tax or cess on the
users. Privatisationofthe fishingharbours,
therefore. assumes considerable
significance.TI1erearealreadyinstancesof
privatisationof such ventureson "Build.
Own,Operate,andMaintain"(BOOM) basis
intheCOW1tryandthemarinefisheriessector
needsto adoptthis approach.The 9thplan
proposaIsfornewfixed(pennanent)harbours
couldbeimplementedthroughthisapptoach.
Similarly.thefloatingberthsor quays for
theproposedartisanalboat mechanisation
couldalsobeestablishedlU1derthisconcept.
Coldchains,linkingallmajor.medium
andsmallcitiesandtownsin thecountry
couldalsobe plannedunderthe BOOT/
BOOM programmeexclusivelyfor fish
marketingto facilitate:(a) remunerative
pricesto theproducerof bothmarineand
freshwaterfish, (b) eliminationofmarine
fishdiscards.and(c)availabilityoffishto
theconsumeratfairprices.
3. Deep,fellfi.\'llin;:: Realisingthe
potentialforincreasingtheproductionfrom
theoutercontinentalshelf.thegovemment
ofIndiatookseveralinitiativesuchas: I)
providingsoftloansto thedeepseafishing
sectorthroughtheShippingDevelopment
Fund Committee(SDFC) (subsequently
abolishedto establishtheShippingCredit
andInvestmentCorporationof IndiaLtd.
SCICI,whichhasrecentlybeenmergedwith
the Industrial Credit and Investment
Corporationof India- ICICI), to acquire
deepseafishingvessds;2)charterpolicyto
enablethe Indiancompaniesto chalter
vesselsfromabroadandconductfishingin
theIndianEEZ; thispolicywasaimedat
-exposingthe Indianentrepreneursto the
developmentsinthetechnologyofharvesting
the deepsearesourcesandto buildup a
deepsea flshlUg fl...octlill the coU/lln. and .' j
deepsea fishing pollc\' to promok ths
exploitation of nonshnmp resoun:es 111ths'
EEZ and to II1ductthelatest technologies lill
resource-specific fishmgand valueaddition
this policy had three components' .10Ill!
ventures hetween Indian and forei!!n
companies in deepseafishll1g. test lishll1!!
hy engaging forei!,'!! fishing vessel<..and
leasmg of foreign lishing wssds lor fish III!!
in tho: Indian EEl..
Tl1cgowI11mcntoflndia!!avcl>ennlssIIJn
for the mtroductIonofahout180vessel<.01
the2:;111to27mOAL classloroperallon111
the Indian EEZ. hut most of them.
concentratedalong the nOl1heastcoast to
exploitmainlythevirginSandheadsgrounds
for shrimps. Due to the continuolls and
excessivefishingpressure.only) 20vessels
areoperatingcllnentlyalongthen0l1heast
andsouthwestcoasts.Sixteenofthesevessels
(16) havediversifiedinto cuttlefish/squid
fishingalongtheKamatakandGoacoasts.
while mostothersare eithernot operatll1g
throughouttheyearduetodecliningyields
and lack of adequateworkingcapitalor
planningto engagem multipurposefishing
by riggingthe vesselswith monofilament
longliningsystemfor tunatishll1g.
The effective implementationof the
deepsea fishing policy for nonshrimp
resourcescouldhaveresultedintheharvest
of thedeepsea ndoceanicresources(which
offeratotalp<;Ientialof about\.7mtl.value
additionandexpOlt,buthispolicywentinto
rough weather with all the fishermen
associationsprotestingagainstthe policy
and objectingto the operation of foreign
vesselsintheIndianEEZ. Consequentlythe
governmentoflndiacons1ihnedaCommittee
{Muraricommitteelto reviewthis policy
This committee recommended. among
others.the cancellationof all the licences
issuedunderthis policy (Anon.. 1996c).
Thegovernmentconsideredthisreportand
fmallyscrappedthedeepseafishingpolicy
of 1991;however, II vesselswhich were
grantedlicencesearlierunderthe deepsea
fishingpolicy arecurrentlyoperatingin the
country'sEEZ. buttheirlicenceswillnotbe
renewedafter expiry. This policy has
adverselyaffectedtheexploitationof the
offshore resources,resultingin economic
waste.besidespoachingby thirdcOlmtry
vessels.
The Third United Nations Convention
on the Law of the Sea (UNCLOS ill )
provides exclusive,opportunities to the~
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c:oRtalstatestoexploitthefisheriesresolD'ces
in theirEEls. UnderArticle61 of the
UNCLOSIll. acoastalstatemustdetermine
theallowablecatchofthehvingresourcesof
itsEEZ.which,accordingto Article62.the
stateis obligedto utiliseat theoptimum
level.andif itdoesnothavethecapacityto
harvesttheallowablecatch.itshall.through
agreementorarrangementgiveaccesstothe
otherstatestothesurplusoftheallowable
catch.TheabsenceoftheIndianfleetsinthe
outershelfwill entailothercoastalstatesto
gainaccessto thecountry'sEEl for the
exploitationof the unexploitedstocks.
Therefore.it is essentialthatthecOWltry
urgentlyformulateapolicyfortheoptimum
exploitationof itsoffshoreresources.
Themediwnsizedboatsof23mto27m
OAL. presentlycarryingouttrawlingfor
shrimps.arereportedto befacingcrisisin
viewof thedecliningyields resultingin
lossesandtheconsequentnon-repayment
of loans. To preventheselosses.high
enoughprioritydeservestobeaccordedto
diversifY fishingby theseboats. The
Floridatypelongliningsystemwith 4 mm
diametermonofilamentissuitabletothese
vesselsasthisrequireslessstoringareaon
the deckin contrasto the polyfilament
longlines.Suchdiversificationpromotes
theexploitationandutilisationofdeepsea
andoceanicresources.Diversificationof
fishingbytrapsin therockyandcoralline
groundsfor largerperchesof high export
potel\lial.alsn" Is tobesupported.
Tunalonglinersof20mOAL with80t
fish-holdsand30mto40mOAL with2001
to 400t fish-holdsshouldbe introduced
eitherthroughimportnom cOWltrieslike
Indonesiaor throughconstructionin the
domesticyardswherethereiscapacityand
knowhow. In order to diversifytheir
operations.the Ind,iancompaniesare
interested in tuna' longlining in the
internationalwaterscontiguoustotheIndian
EEZandalsointheEEZofislandstateslike
Maldives.MadagascarndMauritius.The
vesselscouldbeimportedunderOGL for
100% exportof thetunain neshchiUed
cOnditionnom the Indian portsto the
internationalmarkets(~.g..Japan) asair
cargo.
The lack of harvestinginJTastructure
andexpertisein onboardprocessingin
respectof the offshoreresourcesis the
principalbottleneckin developingdeepsea
sector.Thougb.thecOUlJtryencouragesjoint
. ' VC:I1turesin nearly all agriculturaland
s- .
industrialsectorsundertheNEP. suchan managementi themarinefisheriesector
encourag.:mentisnotavailableinthemarine hasnot be.:nsatisfa,lory llie shrimp-
fisheriessector(vide.wpm).Underthese orientedcapturefish~I'\'developmenthas
circums'tances.in orderto builddeepseabeenprimarilyresponslhleforthepresent
fishing capabilities and the required situationof mdiscriminatexplOitation111
manpoweroverthe longterm.an Indian theinshoreh'TOundsTheem~rgenceofthe
Academyof SeafishingandSeafarming fleetofringseinersandmil1ltrawlersoperat~
(similar to the Police Academy.Naval fromthe l1Iotorisedtraditionalcraft.the
Academy)couldbeestablishedtotrainthe steadygro\\othof thepursesemerfleetand
Indianyouthin deepseafishing.onboard theconspIcuousreductIOni themeshS11.:
processingandopenseamariculture.TIle ofthebuntofthepursesemesandnngsell1t~'
candidatespassingoutfromthisAcademy alongthe southw~S1coastandth.: trll\\I
\\oouldprovidethemanpowerrequiredfor codendhavefurtheraggravlltedtheprohl':II1'
this sectorwithinthe IndianEEZ. third of bothh'TOwthoverfishmgandrecrultl11.:nt
countryEEls and internationalwaters. overfishingof the smallerpdagi..and
independantly or jointly with the demersalstocks.
neighbouringandotherdevelopingnations Thedemandforevensmailshrimps111
or theirh'TOUps.for example.theSAARC theexportmarketandthegrowingdemand
andtheASEAN groups.Suchaninitiative for the seedof cultivableshrimpsfor
wouldhelpexploitthedeepsea"esourcesonaquaculture have resulted in their
a sustamablel velandsharethehenefits indiscriminatexploitationin the bavs.
proportionately. backwatersandcreeksusingsmallmeshed
The internationalcommunity.through gears.togetherwith heavylandingsofthe
theUNO.hasfinalisedanal:,'Teementforthe youngonesof vanous finfishes. Such
conservationandmanagementofstraddlingpracticeshavemadefi..heriesmanagemt'nt
andhighlymigratoryfishstocks.andthe in the inshorewaters~xtremelycnmple\
codeof conductforresponsiblefisheriesof (RaoandMurty.11)9:;j. GreatelattentlOlI
theFAO(Anon.,1995)providestheguiding needstobefocussedonthisimport.1ntissue
principlesandstandardsfortheconservation.throughappropriate xtensionactivities
managementandsustainedevelopmentof involvingthe stategowllllllelltsIInd h~'
all fisheries. The codestipulatesthat motivatingthe fishingindustryandthe
membersandnonmembersof tha",FAO. communitytowardspeedieradoptionof
governmentaland private agencies theprescrihedmeasuresof management.
concernedwithfisheriesresourcesandtrade The media.extensionliteraturein local
s;vJuldcollaboratein thefulfillmentand lanl:,'lI3ges.mdvideoshows:'1fishingyillages
implementationof the objectivesand shouldbeused effectivelyto bringabout
principlescontainedinthecode.Effective therequiredchangesin theattitudeof the
Indianparticipationi theseactivitieswill fisherfolk.
notbepossibleifthe.cot~ntrydoes~othave ii..\"ecllfi,rp"rtidputllrymllnllgemclIf:
~strongoffshorefishmgI~d~ryofitsown. Severalorganisationsareengagedinmarine
mdependentlyaswellasJomtly. fisheriesR& D.butfoJ'variousreasons.data
4.Fisheriesmanagement:Thishasto exchangeandusefor II commonnational
be participatoryandbasedon regulatorycauseisnoteffectivenough.TheNational
measures. Marine Living ResourcesData('entre
i.Xcedfi"implemmtatitmtifrcgulatTlI)'(NMLRDC) functioningin theCMFRI is
meuI.ure.'i:Inthecontextofthenearoptimalconsolidatingdataof thelast50years.on
oroverexploitationffisberiesresourcesin variousaspectsof marinefisheriesfrom
the0tosomdepthzone.thereisneedfora bothprimaryandsecondarydatasources
nationalpolicytoeffectiveiyimplementall and inputsfromvariouscentralandstate
the exist~g and emergingregulatory agencies.Thequalityofthisdatabaseneeds
measuresarisingnom a soundresearcbtobeconstantlyimprovedandtheresultsof
base. throughthe willing andactive analysesbroughtoutregularly.Working
involvementofthe fishingcommunity,the groupscomprising representativesof
industryandthedomesticandexporttrade. fisheriesdepartments.researchinstitutions.
Thoughseveralsuggestionshavebeenmade fishermenorganisationsandtradecould
at theappropriatetimesby theR& D identifythe outputs requiredfromthis
institutionson the .dverse.effectsof databasefor specificpurposesof. say.
indiscriminatexploitationof fishstocks~vestments,optimisation.regulationetc. (if=>
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A largenumberofspeciesexploitedby
theIndianfleetsintheIndianEEZ arcalso
':\I'IOIkdh~'thefleetsoftheothercountnes
oordenngtheIndianOcean111thcnrespective
EEZs To makedatac\l:hangefcaslble
amongthesenatIOnsand to formulate
measuresforthclr ratIOnalexplOItatIOn.the
establishmentof an intematJOnalgency
(e.g. of SAARC countnes) 1I1volvmg
reprc'cntativesfrol11thc sl:lentists.
developmcntofficials.industl)andtrade
fromall pal1icipatingcountneshordering
thcIndianOceancouldheconsldtncd.Such
anII1ltlatlwwill h..:vcrytimelyIIIaddressing
mallllefisheriesresearch.dcvdopmentand
managementneedsclfccllvclyintheSouth
ASianregIOnasaWilO\e.Elsewherein the
world(e.g..ICESfortheNorthSeafisheries)
suchagenciesaresuccessfullyfunctioning
activelyassistingin fisheriesdevelopment
andmanagement.
S.Database:TIlereisneedforastrong
databaseon marinecapturefisheriesand
itscontinuousupdatingforinformationon
regIOnwise. depthwise'and specieswise
(groupwise)catchandeffort. discardsat
sea. cost aAd price of various fishery
products.the populationcharacteristics
pal1icularlythechangingstocksizesand
thc optimum yields therefrom, the
demographicprofile of the fishing
commlllllty. thestructureof thefishing
industr~(artisanaland industrial),trade
(domesllcandexport)andtheinfrastructure
intheproductionandpost-harvestectors.
1hef<!aresevera1govemmentorganisatJons
equippedwith thesedata. The mdustry
doesnotfurnishtheinformationonfishing
efTof1andcatch.ThoughtheNMLRDC is
locatedin theCMFRI. thedatainflowis
almosttotallyabsentforvariousreasons,
particularlydue to lack of obligatory
linkages.
In mostof the developedcountries.
thereis a regularsystemof collection.
processingand utilisationof statisticsof
landingsand economics for research
leadingto betterestimatesof stocks and
effectiveimplementationof regulatory
measuresincludingbanon fishing in
particularareasandlorseasons,allocation
of particular sea areas for different
categoriesof resourceusersandfor fixing
catchquotas.lbe fishingindustryshould
be persuadedto furnishfishing logs of
commercialvesselsto help buildup the
databaseinadditiontotheongoingsystem
of dataacquisitionbasedon therandom
samplingmethodsinvObT\Jeforthelast50
years. Inorderto Improvethequalityof
thedata.propclpruformaforfishinglogs
shouldbeframedIIIconsultationwiththe
fishermen. hoat owners. traders and
government (liganisations. Many
developedcotUllncshavcmadeitmandatory
ontheboato\\ncrsto fumishfish landing
andefTol1datato thegovenllnelltsin the
formoflogshcctsresultinginconsiderable
savingonaC'::OlUIIoftheotherwiselaborious
and expens1\'cdata collection tasks.
Noncomplianccof th..:fishll1gindustryto
maintam and 111aI-.0:available the fishll1g
dataIII log hooksISprimarilydueto the
lackofappreciationofitsvalueamongthc
concemed.hesldes socialandpolitical
reasons.TIwre IS also a generallack of
appreciationoftheimp0l1anceof research
anditsdependenceonsounddatabase.TIle
needfortheadoptionofaviablemodelof
sotmddata-hasedfisheriesmanagement.
requiresto beIInpresseduponthevarious
governmentagencies,industryandthe
fisherfolk.
The collectionof landingandeffort
statisticsfromaIIalongthecountry'scoast
following the CMFRI's Stratified
MultistageRandomSamplingScheme'
shouldbecontinuedeffectivelyasit isvery
basictothefonnulationandimplementation
of managementmeasures.However,for
variousreasonsandapparentlyduetothe
lackofreco~,.nitionofitsimportance,proper
fundingsupportis not extendedto this
programme.Moreover, several state
governmentsarecollectingthesestatistics
throughtheirownsamplingdesignswhich
maynot becompatiblewith theCMFRI
design.Onenationalagency(e.g..CMFRJ)
couldbeentrustedwiththisresponsibility,
activelyassistedbythestateagencieslike
thedepartmentsoffisheries.Demographic
andsocioeconomicprofilesof themarine
fishing industrythroughquinquennial
surveysof fisherfolkpopulation,their
households.landingcentres,craft,gears
and other capital infrastructurealso
constitutessentialinputstothisdatabase.
6. Coastal mariculture aDd
seafarming: A recent report of the
consultative group on international
agriculturalresearchstatesthatwithinthe
next15years,fishfarmingandsearanching
couldprovidenearly40%ofaIIfishforthe
humandietandmorethanhalfofthevalue
of theglobalfishcatch. Accordingtoa
reportof theFAO, theworldaquaculture
.~ August1998
productionisprojectedtoincreaseby2.69
timesby2025AD.growingfromIq .,mtin
1<)92t026.9mtm2000ADandto<18mt
in 202:"AD Mannefishproductionby
farmingISexpectedto increasefrom0.36
mttol.Omt.crustaceanstromI Omll04.1
mt. molluscsfrom3.:"mtto S<)mt 3nd
seaweedsfrom5.4mtto <)8 mt \\'nh
theseoptimisticprojections.Indiaas a
leadingcountryin Asia III aquaculture.
productIOn,shouldheahletoachieveatleast
aproductionof2mt10.1mtfmfish.I 0mt
crustaceans.0.<mtmollllscsand0.6 mt
seaweeds.throughmaricultureh~'theyear
202:"AD. i.e..:; <)0;0oftheproJcctedglohal
aquacultureproductionof:"I S mt. \\Ith
IInprovementsin thedomesticmarketmg.
diversificationofmanneproductsexports,
availabilityof a vastrangeof cultivahle
candidate species. several culture
technologiesand hydroclimatic (or
agroclimatic)zonesforcoastaImariculture
andseafanning.Indiaispoisedto become
oneof theworld's leadingproducersof
maricultureproducts.
Issuesrelatedto CoastalRegulation
Zones (CRZ). IntegratedCoastalZone
Management(lCZM, andthe proposed
OceanRegulationZone (ORZ) andthe
unfoundedapprehensionsthat coastal
mariculturewould adverselyaffectthe
environment,are leadingto unnecessary
oravoidablelitigationsretardingthegro\\1h
of themariculturesector.This difficulty.
howev~r,wouldbegotoverafterthelikely
pl.s~ageIlf the AquacultureBill 111the
ensuingParliamentsession(Wintersession
of I998),orthenextandaftertherecently
constitutedAquacultureAuthoritygains
strengthtofunctionandperformseriou<;ly
andgenuinely.The currenttotalIyshrimp-
oriented,land-basedcoastalmariculture
hasresultedin theunderutilisationof the
technologiesdevelopedforthecultureof
bivalves,seaweedsandpearls.andhence
requirestobediversifiedandbroad-based
totakemaximumadvantagefromthehigh
productionpotentialoftropicalaquaculture
farms.
Out of the 1.2 million ha of
brackishwaterareasavailablefor shrimp
culture,only10%isutilised.Thereisalso
urgentneedtomanufacturefishandshrimp
feedson a largescalewith cooperation
from countrieshaving the expertise,
utilisingtheprovtsionsoftheNEP. Recently
foreigncompaniesliketheCPAquaculture
,aDd Higashimaru feeds have set upr:::iJ
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commercialfeed mills at Chennaiand
SherthalaiIncar COl:hlll) respectivdy.
Simultaneously.indigenousfeedslikethe
CMFRI's Mahimashrimpfeedshouldalso
bepromotedthroughintensiveonfanntrials.
In view of the shortageof productsof
animal proteins like fish meal. its
replacementwith vegetable protein
productsdeservesconsiderationin the
indigenousfonnulations.Theoutbreakof
diseasesincoastalshrimpculturesystems
hasresultedIII neartotalmortalityof the
cropsandhatcheryseedin somefannsin
recentyearsTheprevention.diagnosisand
cureofdIseases111differentculturesystems
havenot receivedtherequiredattention
duetotheeXIstenceofonlyveryfewwell-
equippedlaboratoriesandlimitedexpertise.
The desiredexpansionof researchon
physiology.nutntion.pathology.genetics
andendocrinologyof cultivablespecies,
matchingwith the growingneedsfor
technologiesfor maturation.breeding.
straindevelopment.feedsand integrated
diseasemanagementhasnotyettakenplace.
Theseareasofresearchneedtobesupported
throughthe~TEP.
7. Marine biodiversity: India is
blessedwith vastregionsof mangroves
alongthe coastof West Bengal.Orissa.
Andhrapradesh.Tamilnadu.Maharashtra.
GujaratandtheAndamanislandswitha
totalareaofabout682.000ha. Coralreefs
arefowldin theGulf of Kutch.alongthe
Maharashtracoast.Kerala coast.in the
GulfofMarutar.Palk BayandtheWadge
BankalongtheTamilnaducoastandaround
the Andamanand Lakshadweepislands.
Theseregionssupportveryrichfaunaand
floraandconstituterichandvariedfloral
andfaunalassemblages.Thecoastalareas
allalongthecountry'scoastlineareri<;..h,in
r
biodiversity.Most of theseregionsface
gravethreats dueto increasinghwnan
interventioncharacterisedby pollution.
deforestation.indiscriminatexploitation,
dredging.quarrying.andotheractivities'
\ leadingto environmentalde~,'radation,
\Wichin turn affectsbiodiversity.-Aft
t. the 1992 Rio UN Conference on
EnvironmentandDevelopment(UNCED),
increasingattentionisbeingpaidto protect
biodiversityall overtheworld.
The ability to addressthe needsof
biodiversityconservationandprotection
dependslargely on the knowledgeof
taxonomyof the flora and the faUna
~ing the biodiversity.the species
interactionsandecolob'Y.Devaraj(IQCJ61
dealtwiththissubjectInconsid..:rabh::detail
andsuggestedmeasur~sfortheprotection
andconservationofmarinebiodiversityin
India. Lack of encouragementto basic
research111general andtaxonomy111
particularinrecentyearshasresultedinthe
shortageofexpertiseeven in thecaseof
majormarineorganismslikefinfish,leave
aloneotherorganismslike coelenterates.
sponges.echinodermsandothers.
. Sponge~.gorgonids.corals.plpcfishes
andother~are beingexploitedfor the
extractIOnof drugsv.11ichareknownto
curc sev..:raldiseases.While thereare
reportsof overexploitationof certainof
theseresources,thereareaIsoreportsof
environmental degradation due to
anthropogenicnfluences.Certainfragile
and sensitiveecosystems,will not be
availabletotheposterityif adequatecare
is not takennow. In orderto achieve
improvedreturns\Wile prQ..tectingthe
environment.asuitablepolicyneedsto be
formulatedto exploitthe resourceson
sustainablelevels,to extractthe drugs
indigenously,basicallyfor domesticuse
andfor limitedexport.There is anatural
urgeforintensivexploitationofexportable
commodities.butthecountrycannotlose
sightoftheneedtoprotectbiodiversityand
meetdomesticrequirementsin itsbid to
increaseforeignexchangearnings.
8. ManD,:wer development:The
complexitiesoftropicalmarinefishstocks
andfisheriesnecessitatespeciallytrained
manpowerto carryoutthevariousR&D
andcommercialtasksofcapturefisheries
andmariculture.Somefisheriesresearch
institutesundertheICAR.fisheriescolleges
and many acad~mic universitiesare
conducting masters and doctoraI
programmesin"various disciplines of
fisheriescienceincludingmariculturesince
the late seventies.However. greater
emphasisonappliedresearchasledtothe
neglect of basicresearchin areaslike
taxonomyresulting!ntheacuteshortageof
taxonomists.Weneedtoestablishschools
oftaxonomyinfisheriesresearchinstitutes
to carryout biodiversity as well as to
WldertaketherequiredHRD byexpanding
thepresenteducationalbaseby introducing
additionalprogrammeson biodiversity.
taxonomy.capturefisheriesmanagement.
fisheriesoceanography.fishingtechnology.
fish pr~ssing teChnology,aquaculture
practices:'.'aquaculturebiotechnology,
aquaculturegenetics.aquaculturenutrition.
quaculture patholog\. aquaculture
physiologyandaquacultureendocrinology
inorderto meetthegrowlI1!,!demandsfOl
thesecadresinallth~R&f)andcommercial
activitIes of fisherres and aquaculture
activitiesTramingof Indianscientistsin
well-establishedlaboratoriesintheU.S.A.
Japan.U.K andoth..:rcountriesin these
disciplinesrequirespnorityconsideration
inthelightofthe~EP Thecun'entetTorts
ofthei\linistryof Envlfonl11ent&.Forest~.
governmentof India at launchll1ga long
tenn natIonalproJcd on taxonomyand
biodiversItyareexpcc;tedto leadto many
fruitfulresultsinthe\earsto come
9. Marketing: Postharvestfisheries
activitiesincludingprocessing.product
development.transportand marketing
providegreateremploymenttolabourthan
theharvestingsector.As thedemandand
priceoffish keepcontinuouslyincreasing
in thedomesticandexportmarkets.the
opportunitiesfor theauoveactivitiesalso
keepgrowing.Freshfisl,.onceinaccessible
todistantlocationstill afewyearsago.are
now easily available due to the vast
improvementsin handlingtechnologies
coupled with fast transportationand
consequentmarketpenetration.TI1US.tish
marketing,toalargeextent.hasbeenmade
pragmaticenoughtofacilitatesatisfaction
of eXisting and potential demands.
(Sathiadhasand Narayanakumar,19(4).
HO'..cver. the infrastructurefor fish
marketingin India is still principally
orientedtowardstheexportmarket~
Thefishennen'sshareintheconsumer's
rupeeis the best indexto measurethe
efficiencyof thefish marketingsystem.
Marketll1gstudiesat the all-India level
indicatethatthefishelwen's sharein the
consumer'srupeerangesfrom30%to68%
for differentspecies/groupsof marinefish
(Table I at P. 26). Marketingcosts
includingtransportationrangefrom6%to
13% of the consumer'srupee. The
\Wolesalersreceive5%to 32% and the
retailersfrom14%to47%oftheconsumer's
rupeeforditTerentspecies/group~of marine'
fish. Statewiseanalysisindicatesthatthe
fishermenin Gujaratreceive37%(catfishI
to83%(ribbonfish)oftheconsumer'srupee
while inMaharashtra.it rangestrom36%
( sharksandbarracudas)to81% (seedish).i
They receive-the highest share for.
cephalopods(71%) in Karnataka and~ ~
Kerala, for big jawedjumper(67%)ill tjj=":..
,.
.:.
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Tamilnadu and for sardll1cs (~8%, in
Andhrapradesh(Table2atP.~71 Incertam
production-cum-consumin!!citi.:s.therole
of the middlemen traders has put hoth
fishermcnand thecities' consumerstothe
greatestdisadvantage A ne\\ b.:!!inningis
now beingmadeby thefishenn.:nto group
themselvesinto associations \\hich will
take up not only fishing. hut also selling
thecatchesdirectlytothcconsumersoasto
henefit themselvesand th.: consumer by
eliminatmgthe middh:mantlad.:rs It is.
however.fearedthatthis stepmayhavethe
potentialdangerofthemlddlemenrevohmg
against the system and attempting to
sahotageit by some meansor the other.
,... Intheinternalmarketingsystem.marine
I fishsalesusedto bemostly confinedtothe
coastaland adjoining regions in the past.
Currently. about50% of fish is consumed
fresh in andaroWldthe producingcentres.
43% in thedemandcentreslocateduptoa
distanceof200 km fromthecoastandonly
5% in thecentreslocatedbeyond200 km
(Sathiadhas'al.. 199-1),Thereisenormous
scopeforimprovingthedistributionprocess
throughenhancedprivate investmentsin
the preservation. plocessing and{
transportationsectorsof the internaII
marketingsystemunderthe liberalised~
economicpolicies.111ereis vastpotential,
for marketinghygienicallyprocessedand
packed dried fish in our domestic
hinterlandsandcannedfish in citiesand
defenceestablishmentsa)evaraj.1(87).
The quantityof about:10%of the total\
landingswhichare processedafterthey
becomeunsuitableforfreshconsumption,
suggests good scope for marlo.et
developmentof value-addedproductsfor
domesticonsumption.
Marineproductsexportsfrom India
yieldedforeignexchangeworthRs. 4697
croresfromtheexporton80.000mtduring
1997-98.11lisisanincredibleachievement
with the fabric of the fishing industry
lUldergoingrapidtransfonnationoverthe
last three decades. contributing
substantiallytotheeconomicdevelopment
ofthecOWltry.However,theachievements
inexportsandforexearningsdonotappear
to bedueto thecOWltry'S competitive
exportmarketingstrategy.butmainlydue
totheeverincreasinginternationaldemand
for marineproducts In 111,'p,o_,", th..:re
arc apprehensionsthaI h)(II;. I", arnc a
passivt.'supplier of mal111,'I,.odll...tsto
forei!:-'!Itraders.undennIIIsm!!th..:polentlal
exp0l1markets.
111escafoodindustn" 11\thcd,,\doped
countries.:nnc nlrale nil lI1as'ploduclion
ofprn.:ess..:dI<..'ad\'-tn-<..'at0' 1<.:ad\-IIh.:ook
Items. 11ledcmaud1'01lI.:rn, tI" lllslant
cookll1g. hal-lIlg. gllllll1;: fnlll!! and
nm:rowavrng I<.:OII\'':I1I'':IIC<.:,i",d II<.:m, I is
increaslllg111thc dCt'clnp,'d..OUlltIlC, Sn
far. India hashecnnlllst" 'lIppl~'lIIg'Jozen
seafoods \\olllch arc Icpmccsscd h\' the
IInpol1mg cnuntlic' .\, a 1,,"UII. the'
Impol1111gcnuntriesrcal.s;.:IlIgh<.:1'profits
thanIndia ExpOl1nfvalue-addedpludu.:!s
not only enhancesth..:CCllrnlr\,', fllfel!,'!1
e\change calli ings. hut :tIsn g,'ncrates
substantialemploym nt II~'addrng\'alue
to ahout 10'\0nf th.: s..:afoodp'.:'enlly
exportcdrnhulk form.our expOf1eamrngs
canbeincre:lsedbyanotherRs 400erolcs.
(Anon.. I()C)7)'l11eexpol1ofsurimi-hased
productsandpasteurisedcrahmeatto lapan
offers imm.:nse scope fOI IUllh.:r
development Thrc processingplants.two
for surimi-bascd productsat Ratanagari
(MaharashtraI. VeravaII Ciu.laratlarIdcme
at Visakhapatnam(AndharapradeshI and
the other for pasteurised erah meat at
Kottapatnam(Tamilnadu)haveh.:enstal1ed
recently. Dependingontheirperfonnance.
such plants needto he fUithel promokd
The export of live items IS gaining
momentum and it should he furth':l
enc~uraged. The NEP will providc'
sufficient boos1to private investmenlfor
modernisingthe seafoodindustry All the
trade promotion delegations and
internationalfairsshouldhecomhined\\'lth
an overseasmarket survey and adequate
caretakento includethescientistsalsn in
these delegations to enable adequate
situation analysis and develop suitahle
strategiesfor increasingtheexportearnings.
Production of value-added products is
bighly capital intensive and require!'
sophisticated machineries and improved
processing and packaging technologies
which are currently insufficient in India
Hence. there is good scope to establish
such units in India in collaboration with
foreign concernswhich haveexpel1isein
this field for the promotion of both the
externaland internalfish marketingin the
COWltTy.Owing to the failure of India to
meettbequalitystandardstipulatedbythe
iiJ. August 1998 I
Table I. Distribution (%) of consumer'srupeefor different varieties of
marine fish during 1996-97
Shareof
Nameof fish
Hllndling
Fishermen & transportation Wholesalers Retailers
J. Seerfish 68 6 12 14
2.Pomfret 60 7 9 24
3.Barracudas 40 9 30 21
4.TWlas 45 <) 28 18
5.Sharks 43 10 32 15
6.Catfishes 56 10 10 24
7.Mackerel 50 9 II 30
8.Sardines 33 12 23 32
9. Ribbonfishes48 10 12 30
10.Rays 47 13 22 28
I J.Wbitebaits 40 n 28 20
12.Lizardfishes35 12 15 38
13.Goatfishes 57 13 16 14
14.Threadfms 42 9 20 29
15.Croakers 48 11 14 27
16.Silverbellies30 15 8 47
I 7.Big-jawed
Jumper 55 10 9 26
18.Mullets 41 9 17 33
19.HaIf& full
beaks 65 9 10 16
20.Cephalopods65 10 5 20
,;
..,
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EuropeanConimission.theE(, had(July
1997)threatenedIndiawith stoppingits
marineproductsimportsinto the EEC
c.mntries(but later rel~itted).thereby
forcingthecountrytosellabout20%ofits
productsforsometimeinothercountriesat
noncompetetiveprices. Therefore.India
needstostepupitsqualityvigilanceand
compliance to reach the required
internationalstandardsimmediately.
MPEDA is thenodalagencyin the
countrytodevelop.marketsforexportand
tofacilitateapprovaloflicensingofoffshore
fishing.A cautiousmarketingpolicygiving
equalimportanceto domesticandexport
needsshouldbefumedandIaWlched.In
~e contextof the liberalised economic
policies. thedomesticconsumershould
notbe deprivedoffisherycommoditiesat
affordableprices,dueto the excessive
emphasison exports. Marine products
whicharecapableof fetchingthehighest
competitiveprice in the international
'marketsaloneshouldbedivertedforexport
andtherestchaonelisedintothedomestic
.~arket inclUding.the'vasthinterlands,
': j\Ojetherwiththe1i:esbwater.fish.Product
"diVersification and do~~sticmarket
developmentshouldbe accordedhigh
priority in our exportand intemaI fish
marketing.Exportofmoreandmorevalue-
add~dproducts.competitivesellingrather
thanpassivesupplyingofourproductsand
strategicmarketexpansionwould fetch
maximumforeignexchangefrommarine
products.
In viewofthefactthatonly25%ofthe
capacityoflndianfishprocessingplantsis
beingutilised.it is necessarytoconsider
importofrawmaterialsforprocessingand
export.Inordertocircumventtheproblems
of shortageof powerandwaterto the
processingplants.centralisedfacilitiesto
ensuresustainedsuppliesof powerand
watertoalltheplantslocatedinvulnerable
areas.havebeenproposedand onesuch
centreeachin WestBengalandKeralais
likely to comeup soonwith assistance
from tbe Ministry of Food Processing
Industries.Governmentof India.
IO.lnformation technology and
-networks: In ordertokeeppacewiththe
globaldevelopmentsintheR&Dofcapture
fisheries andmari~lture.greateruseof
computersand information networks
shouldbe facilitated..The provisionof .
modem computer.andcommunication
facilitiesunderMARSIS ( bytheNRSA.
DOD) AND ARlS ( bytheICAR ) iil the
recentyearsisastepin therigrldirection.
buttheserequireto beexpanded.
11. Unkagesand workinggroups:
Marinefisheriesresearch.developmentand
tradeareadministeredthroughfourdifferent
centralmjnistries:(I) the Ministry of
Agriculturein theDepartmentsofAnimal
Husbandryand Dairying. Agricultural
Researchand.Educationandthe 1('AR
institutes. (2) the Ministry of Food
ProcessingIndustries(3)theMinistryof ._"
ScienceandTechnologyintheDepartment
of OceanDevelopment.Departmentof
BiotechnologyandDepartmentofScience
andTechnologyandtheCSIRlaborator~es
like theNIO. and (4) theMinistryof
Commerce togetherwith the Marine
ProductsExportDevelopmentAutl.ori~
(MPEDA). At the~te level.thefish~ries
collegesof stateagriculturalwliverSities.
someacademictU1iversities.thefisheries
departments.fisheriescorporations89d
the Brac'~ishwater Fish Farmers
.DeVelopmentAgenciesadministerthe'R&.D
Jlctivities~ftheflSh:riess ctor."f!I~~.i.s.@=
I
~~'I
Table 2. Flshennens shareanthe consumer'snapeefor selectedvanetJes of tish 111dinen'lIt
maritime states during 1996-97.
Percenlagesharrto fishrrmen
Nameof fish Gujarat Maharashtra Karnataka Krrala Tanlilnadu AndhraPradrsh
I. Seerfish 71 81 40 6 49 49
2. Pomfrets 64 68 46 43 51 c;..'
3. Barracudas - 36 'i 54 24. .'
4. TWlas 63 43 - I 60 "6
5. Sharks 4 36 40 63 60 17
6. Catfishes ::'7 76 3 'i8 63
-.
.J..'
7. Mackerel 'i0 50 33 O 5 26
8. Sardines 60 57 4 43 63 'ig
9. Ribbonfishes 83 60 41 37 5 36
10.Rays - - - 30 57 40
I I.Whitebaits - - 33 26 48 22
12.Lizardfishes44 43 31 30 53 36
13.Goatfishes - - - 60 60 42
14.11ueadfms43 - - - 53 23
15.Croakers 56 45' 38 31 63 27
16.Silverbellies- - - 35 32 21
17.Big-jawed-jumper- - 60 45 67 44
IS.Mullets - 45 42 59 46. 38
19.Half&fullbeaks- - - 61 65 -
20.Cephalopods63 75 71 71 51 44
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Ih..~-dtocstablishSeaFarmers'Development
'\~cncl':~(SFDA) 111each coastaldistrict
till the speedy adoption of mariculture
tcdmologles. TIle lack of mandatory
linkages among these different
organasatlOnsIS preventmgfree flow of
d:1ta and knowledge resulting in the
und.:nuilisatlon of mfonnation. and in
~OI11':instances. duplication of effort.
TIlerdore. worklllg groups comprising
r.'p..:,cnlatl\'O;.'s from the concerned
mlill-rne, and organisations should he
~ollst1lulcd.definlllgtheir respectiveroles
alld 1""Hln~lhllities to hnng ahout
,'oOldlllatcd functioning and plogress in
th" -.:.:101
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Training Programmeon Additivesin
. SeafoodProcessing
Indiahilsemergedasa leadingseafood
processingandexportingnation. During
1997-98.Indiaexported1 8 lakhtonnesof
marineproductsworth Rs. 4697crores.
India exportsas manyas twentyeight
seafooditems.
With the introduction of modern
processingtechniquescametheuseoffood
additivesin seafoodprocessing. 937
chemicalscomingunder89 !:,'TOUPShave
beenlistedas foodadditives. However
veryfewof themhaw beenevaluatedby
theFAO-WHOjointEvaluationCommittee
onFoodAdditivesfortheir incorporation
infooditems.Enquiriesarefrequentfrom
theseafoodindustryregardingthemethod
ofapplicationof variousfoodadditivesat
pennittedlevels.
In thiscontext.a 5hol1termTraining
Programmeon Addi,ives in seafood
processingwasheldfrom15-19JuneIQQ8
at the Department of processing
,
I
.,
.
E Mr.A.J. Tharakan,President,SEAl
gMngthepresidentialaddress
Technology.Collegeof Fisheries.Koche.
18 participants drawn from various
industries and central government
undertakingshadtheopportunitytoattend
thistrainingprogramme.
Mr.K.B.Pillai.I.A.S.Chairman.Marine
ProductsExportDevelopmentAuthority
inauguratedtheTrainingProgrammewhich
wasattendedby dignitariesin andaround
Cochin. Mr. Pillai stressedtheneedfor
vahle-additioni seafoodin orderto tide
overthedifficultiesuchasthosecausedby
theEuropeanhanonseafoodexpol1sfrom
Indiaandtoobtainhighereturnsfortheraw
material.TIlefunctionwaspresidedoverby
Mr. AJ. Tharakan.President.Seafood
ExportersAssociationof India. Dr. D.O.
Namhudiri.CourseDirectorgavea brief
introductiontothetrainingprogramme.Dr.
D.M. TIlampi.D<1In.Collegeof Fisheries
wc1comedthegatheringandDr.P.M.Sherief
proposedavoteof thanks.
..
A I'i~' oftht! participants
Sun'. India 20: 27 pp: 8 Annexure.
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Thetrainingprogrammewassponsored
by the State Comm.itteeon Science.
Technolo!:,'Y& Environment.Govemmc:nt
of Kerala. Facultyconsistedof eminent
scientistsfrom the ('entralInstituteof
FisheriesTechnology.RegionalAnalytical
Laboratory.ExPortInspectionAgencyand
theDept.ofProcessingTechnology.College
ofFisheries.Panangad.Thetopicscovered
includedseveralareasof importancesuch
as useof cryoprotectants.Anti-oxidants
applications. food colours. use of
polyphosphatein fish processmgandthe
useof flavourpotentiators.
Classroomlectw'esweresupplemented
with practical'classeson themethodof
applicationoffIolyphosphates.antioxidants
applications. and analytical and
instrumentaltechniquesin estimationof
foodadditive!..
ThevaledictoryfunctionoftheTraining
Programmewasheldon19JuneI'N8allh.:
Collegeof Fisheries.Panangad.Mr. P.
BhaskaranNair. Joint Director(Retd).
Export Inspection Agency. Cochin
addressedthegathering.Hestressedthe
need for conducting more traiuing
programmesof this kind to technical
personnelfromseafoodindustry.Healso
distributed(;Crtificatestothepartjci~nts.
Dr. D.M. Thampi. Dean. ('ollege of
Fisheriespresidedoverthefunctionand
Dr. D.D. Nambudiri. Course Director
welcomedthe gathering. TIle training
programmehelpedin consolidatingth.:
availableinformationon the methodof
appIic.ationandthetechniquesofestimatiOIl.
of foodaddiiives'~n..seafoodprocessing.
i:).~ ~~
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